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ABSTRACT. Recent studies have indicated higher rates of certain 
respiratory conditions among children who live in households with 
adults who smoke cigarettes. This paper analyzes data from the 
1970 National Health Interview Survey. Children in families with 
no smokers had an average of 1.1 fewer restricted-activity days 
and 0.8 fewer bed-disability days per year than did children in 
families with two smokers. Children in families with one smoker 
were in between. Acute respiratory illness accounted for the 
difference in disability days among children in families with 
different smoking characteristics. Family smoking was also measured 
by the combined number of cigarettes smoked by adults; children in 
families which smoked 45 or more cigarettes a day had 1.9 more 
restricted activity days and 0.9 more bed-disability days due to 
acute respiratory conditions than did children in families who did 
not smoke cigarettes. The age of the child, the number of adults 
in the family, the education of the family head, and the family 
income were all controlled and did not eliminate the relationship 
between children's health and family smoking. 
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Introduction 

It has been fairly well accepted that a person's cigarette 
smoking is hazardous to histor health. Recently there has 
been concern that cigarette smoking could adversely affect 
the health of nonsmokers exposed to the fumes.* If such a 
relationship exists it should manifest itself by comparing the 
health of children in smoking and nonsmoking families. Pre¬ 
vious studies have been inconsistent. Some have reported 
that children from families with smokers were less healthy 
than children from families with no smokers,while others 
failed to uphold this relationship. 1 The National Health In¬ 
terview Survey (NHIS) provides a large national probability 
sample to test the relationship of children's health to ciga¬ 
rette smoking by adult family members, and this paper will 
report an analysis of NH1S data. 

Materials and Methods 

The 1970 National Health Interview Survey collected 
data about smoking and health characteristics from a proba¬ 
bility sample of about 37 ,000 households in the civilian, non- 
mstrtutionalized population of the United States. Data were 
weighted to reflect the probability of selection, adjusted for 
household nonresponse, and further adjusted to reflect Unit¬ 
ed States Bureau of the Census population estimates for age- 
race-sex categories. Standard errors for most statistics were 
calculated using balanced, half-sample replication.* The 
multivariate analysis was made using the FUN CAT proce- 
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dure of SAS (Statistical Analysis System)^ whh an adjust¬ 
ment for weighting and clustering of children in households 
approximating the method suggested by Choi. 7 Further de¬ 
tails of the survey, sample, and methods of estimation are 
available.• 

Data were collected during personal interviews by per¬ 
sonnel of the US Bureau of the Census. Adult household 
members responded for themselves, for children, and for 
nonpresent adults. Data about smoking were collected for 
persons 17 years of age and over. Data about illness and in¬ 
jury during the two weeks prior to interview were collected 
for all ages. 

Two measures of cigarette smoking in the child's envi¬ 
ronment were used: number of smokers 17 years and over, 
and number of cigarettes smoked by all persons 17 years and 
over, combined. It was assumed that the greater the number 
of smokers in the family, the greater the amount of cigarette 
smoke to which the child was exposed. Similarly, it was as¬ 
sumed that the greater the combined number of cigarettes 
smoked by the family, the greater the amount of cigarette 
smoke to which the child was exposed. Data on cigarette 
smoking for every family member 17 years and over were 
available for 98.5 per cent of the children in the study. Data 
on the number of cigarettes smoked for every adult family 
member were known for 95 J2 per cent of the children. Chil¬ 
dren were excluded from the analysis if the smoking charac¬ 
teristic of any adult member was unknown. 

Health of children was measured along two dimensions: 
effect of illness and type of illness. Total restricted-activity 
days were any days that children cut down on their usual 
activities for all or most of the day because of illness. Bed- 
disability days were a subset of total restricted-activity days 
in which the child stayed in bed for all or most of the day. All 
conditions included any acute illness, chronic illness, acci¬ 
dent, or injury that resulted in disability days. Acute respira¬ 
tory conditions included only those conditions with an onset 
within three months of interview and classifiable into the In- 
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TABLE 1—Per Cent of Children end Days of Disability by Type of Condition, by Smoking Characteristic* of the Family: Children Under 
17 Yaar* of Age, United Stales, 1970 




AN Condition* 

Due to Acute 

Respiratory Condition* 

Not Due to Acute 
Respiratory Condi son* 

Smoking 

Characteristics 

Ot Family 

Per Cem 

ot 

CNWran 

Tor*' 

Restricted 

Ad i/rty 

Days 

8ed 

Disability 

Days 

Tout 

Restricted 

Actr/rly 

Days 

6ed 

Disability 

Days 

Total 

Restricted 

Acti/ity 

Days 

6ed 

Disability 

Days 

All 

100.0 

94 

44 

4.5 

28 

49 

2:0 

Number c* smokers 

17 years anO over 
None 

37 J 

91 

4.0 

4.1 

21 

4.9 

2.0 

1 

37.4 

93 

4 4 

44 

24 

4.9 

2 1 

2 or more 

248 

10.2 

4.6 

58 

27 

48 

2 1 

Average Number o( 
Ggarettes per Day 
Less than 1 

39.3 

91 

41 

4 1 

21 

4.9 

2.0 

1-14 

137 

87 

4.4 

42 

24 

4.5 

20 

15-24 

18 6 

9.2 

4.6 

4.4 

2.4 

4.7 

2.2 

25-34 

8.5 

11.2 

5.5 

57 

3 1 

6.5 

24 

35-44 

10.0 

97 

37 

42 

1.9 

5.6 

18 

45 or more 

99 

106 

5 2 

6.0 

3.0 

4.5 

2 1 


lemational Classification of Disease 1 * code numbers 460-486, 
501. 508-516, 519 and 783. but excluded certain conditions 
always considered chronic (e.g., asthma, hay fever, tubercu¬ 
losis, repeated attacks of sinus trouble, and allergy). Res¬ 
piratory conditions have been most often linked with ciga¬ 
rette smoking and constitute a substantial portion of the ill¬ 
nesses of all children. It was expected that family smoking 
would show a greater relationship to acute respiratory illness 
among children than to other types of illness. 

Results 

In 1970, 37.8 per cent of children 0^16 years old lived in 
families with no adult smokers, 37.4 per cent lived in families 
with one smoker, and 24.8 per cent lived in families with two 
or more smokers. Table 1 shows that the average number of 
restricted-activity days per year increased with the number 
of adult smokers In the family The difference of 1.1 days a 
year between children in non-smokJng families and children 
in two- or more-smoker families (I * 2.85) supports the hy¬ 
pothesis that family smoking adversely affects the child's 
health. A similar relationship was found for bed-disability 
days. Children in two- or more-smoker families spent an av¬ 
erage of 0.8 more days in bed each year than did children in 
non-smoking families (t * 3.10). 

* h >P° lhe * i2e<l »* cute respiratory illness showedJ£ 

^ll|p^!tlkmsh^p with family smoking than did other can* 
ditionfTChildren in two- or more-smoker households aver¬ 
aged 1.2 more days of restricted-activity due to acute res¬ 
piratory conditions than children in non-smoking families 
(t - 4.41). There was no difference in the number of restrict¬ 
ed-activity days due to conditions other than acute respira¬ 
tory between children with differing numbers of smokers in 
their families. Similarly, family smoking was related to dif¬ 
ferences in bed-disability due to acute respiratory conditions 
but not to bed-disability due to other types of conditions. 
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In 1970, 39.3 percent of children lived in families where 
no one smoked or where smoking was rare enough to aver¬ 
age less than one cigarette a day among all adult members 
combined. At the opposite end, 9.9 per cent of children lived 
in families that smoked 45 or more cigarettes combined The 
number of cigarettes smoked had a less consistent relation¬ 
ship with children's health than did the number of smokers. 
Although the number of total restricted-activity days did not 
uniformly increase with increased family smoking, children 
from families where 45 or more cigarettes were smoked each 
day had 1.5 more restricted-activity days than did children 
from families that smoked less than one cigarette per day 
(t - 2.73). 

Bed-disability days of children showed an increase with 
family smoking except for the anomalies at 25-34 and 35-44 
cigarettes. When only acute health conditions were consid¬ 
ered, the relationship of children’s health and adult smoking 
was more consistent. Children in families smoking 25-34 
cigarettes a day still showed a higher rate of illness than 
would be expected if there were a continuous increase, and 
those in families smoking 35-44 cigarettes had a lower rate of 
illness. Even with those exceptions to the hypothesized pat¬ 
tern, it was generally found that the more cigarettes smoked 
by the family, the more days of illness the child had. How* 
ever, the relationship was only noticed for acute respiratory 
conditions and not for other types of illness. 

For both measures of illness—restricted-activity days 
and bed-disability days—for all conditions and for acute res¬ 
piratory conditions, there were greater differences in illness 
by family smoking when smoking was measured by the num¬ 
ber of cigarettes per day then by the number of smokers. 

Smoking is related to many factors, and perhaps some 
of the relationships observed between smoking and chil¬ 
dren's illness was due to smoking and illness being related to 
the same externa) factors. Age of the child, number of adults 
in the household, family income and education of the head 
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TABLE 2—Av*r»g« Number of Restricts*Activity Days Due to Acute Conditions by Number of 
Adult Smokers In the Family, by Selected Characteristics Of the Child Of Family: 
Children under IT Years of Age, United States, 1270 



Numb* of 

ChtkVen 


Number of Smokers 17 
Year* end Over 


C*waci*n*tjc* of 

Popotabon 

Estimate 

(000): 




C»vk0 or F amity 

Semple 

Tcu* 

None 

1 

tor more 

All* 

66,711 

39,791 

4.5 

4.1 

4.4 

53 

Age ot Child (years) 

Under 6 

21,682 

12,675 

6.8 

54 

6.7 

67 

6-11 

24,756 

14,610 

4.0 

3.7 

3.7 

6.0 

12-16 

20:272 

12,306 

3.7 

3.2 

39 

43 

Number c* Persons 

17 Years and Oyer 

1 

6.788 

3,979 

4.6 

56 

39 

... 

2 

43,630 

26.095 

46 

4.0 

4.4 

56 

3 or more 

16,974 

9.674 

43 

3 1 

41 

4.8 

Family Income 

Under $5,000 

11,259 

6,675 

4 3 

5 2 

4.5 

55 

15.000*19,999 

24.139 

14,438 

43 

3.7 

3.9 

5.7 

$10,000* $14,999 

17,233 

10.241 

4.6 

4 4 

4.7 

4.6 

$15,000 or more 

9.772 

5,890 

4.5 

3.2 

53 

54 

Education of Head 

0-11 years 

26,530 

15,842 

4 5 

37 

44 

53 

12 years 

22,326 

13.397 

4 4 

4 4 

3.9 

54 

13 or more years 

16,937 

10.022 

4.7 

4 2 

5.1 

54 


*thdud*s cf«kJr#n where emokmg status o< e housenokS etlutt was unknown 

b »nciudes chtiOrfn where family mcome o* education of the head was unknown, or where there was no family ■ 
member 17 of age or over 


were all examined (see Table 2) to see if they affected the 
relationship between adult smoking and child health. Only 
one measure of health and one of illness was used (average 
number of restricted-activity days due to acute conditions), 
but the same results would be expected from the other mea¬ 
sures. Age of the child did not affect the direct relationship 
between restricted-activity days and the number of smokers 
in the household The relationship alio held for households 
having two adults and for households with three or more 
adults. For the one adult households, the relationship dif¬ 
fered, with 5.8 restricted-activity days due to acute respira¬ 
tory conditions for children in nonsmoking one-adult house¬ 
holds and 3.9 days for children in smoking one-adult house¬ 
holds. 

The relationship of more smokers in the household with 
more restricted-activity days due to acute respiratory condi¬ 
tions was observed at most levels of family income and edu¬ 
cation of the head. The exceptions were for children whose 
family incomes were less than $5,000 and children whose 
family heads graduated from high school, among whom few¬ 
er restricted-activity days were observed where there was 
one smoker than when there were none. 

. Controlling for a number of background variables ind»v 
ftduaily did not eliminate the relationship of household 
poking and children's healtlL A Jog-linear model for cate¬ 
goric data analysis w as used to simultaneously control for all 
the variables. Table 3 shows that the numbers of cigarette 
smoking adults in the family had a significant relationship 
with whether or not the child was restricted in activity due to 


illness in the preceding two weeks independent of the other 
characteristics. The additive model fit sufficiently well that 
interaction terms were not included. 

Discussion 

Analysis of data from the 1970 National Health Inter- 
View Survey found that children in households with adult 
cigarette smokers had more days of total restricted-activi¬ 
ty and bed-disability than did children in households with po 
Cmokeri. In general, the more cigarettes smoked, the greater 
the days of illness. The differences in disability days were 
due to acute respiratory disease, and could not be explained 
by differences in children's ages, family income, education 
^Of the family head, or the number of adults in the household 

The few anomalies in the data do not invalidate the gen¬ 
eral hypothesis. The high illness associated with children of . 
families smoking 25-34 cigarettes a day was observed for * 
conditions other than acute respiratory and therefore may 
have nothing to do with the level of smoking The low level 
of illness of children from families smoking 35-44 cigarettes 
a day may also indicate some type of statistical artifact. If £ 
tingle grouping of 25-44 cigarettes were made, fhc number of 
Jpu! restricted-activity days due to acute respiratory condi¬ 
tions would be 4,9 with the number of bed-disability days 

These figures fit nicely into the hypothesized relfition 
•tup of increasing illness with increasing family smoking In 
Table 2, all the figures that did not fit the hypothesis were in 
the one-smoker column. The low level of illness for the one- 
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TABLE 3—ChL*qu»rt Vatues for the Independent Additive Effects by Source on Restricted Ac¬ 
tivity of the Child in th* Previous Two Weeks by Source of Effect 


Source 

Degrees 

o< 

**eedom 

Unadjusted CN-eguare 

Adjusted Cfe-equare 

Unweighted 

Weighted 

Urwegtaed 

Weighted 

Intercept 

1 

7067.25 

10,854,036 

•533.63* 

•236.42* 

0 o# Smokers 

2 

1334 

23.827 

6.6T 

7 . 10 * 

Education of Haad 

2 

44.00 

03,826 

2245* 

27.07* 

Family Income 

3 

728 

13,884 

3.64 

4.13 

# of Adutts 

2 

2 59 

13,056 

1.29 

4.16 

Age of Child 

2 

3.72 

1,803 

1.36 

0.50 

Re* dual 

271 

1J1 

580,148 

—- 



*S*g^>cam at N 0.06 itvti 

smoker families was most prominent in the single aduh fami¬ 
lies. Sm* king single adult families might be sufficiently dif¬ 
ferent hom nonsmoking single adult families in demographic 
characteristics related to health of children to give rise to the 
observed relationship. 

The mechanism for the relationship between adult 
smoking and child health was not investigated. The cigarette 
smoking of adults could directly affect the susceptibility of 
the children to respiratory disease by decreasing their lung 
functioning. Cigarette smoking by adults could also affect 
children's health by increasing the children's contact with 
disease if the smokers themselves have a higher incidence of 
disease. Speizer. et al, found clustering of respiratory illness 
among household members, but found smoking was greater 
in households without clustering of illness.* 0 Lebowhz and 
Burrows found that while respiratory symptoms in children' 
were related to smoking habits of adults in the household, 
the relationship did not hold when symptoms in adults were 
controlled.' On the other hand, Tager, et al, found an in¬ 
verse dose-response relationship between pulmonary func- 
tior of children and the number of smoking parents in the 
household. 2 5 The findings of this paper do not suggest the 
mechanism of the effect, but do support the hypothesis that 
there is an effect. 

It could be that aduh smoking increases the probability 
of the child smoking, and it is the smoking of the child rather 
than the adult that affects the child's health. Tager, et al, 
found that the effect on the pulmonary function of children 
was predominantly due to parental smoking and was inde¬ 
pendent of the use of cigarettes by children.* Smoking of 
children was not measured in the National Health Interview 
Survey, but the age of the child was found to have no effect 
on the relationship of adult smoking and child health. If it 
were the child's smoking that affected health, there would 
only be a relationship between adult smoking and older chil¬ 
dren’s health, The data showed a relationship for all three 
age groupings of children, being at least as strong among 
children under age 6 as among children 13-16 years of age. 

Other factors that could have a relationship with chil¬ 
dren's health and with aduh smoking were not investigated. 
For example, if children in rural areas spend more time out¬ 
doors. they might not be as affected by aduh smoking. This 
would not mitigate the relationship discussed in this report, 
however, and might strengthen the observed relationship if 


controlled. In a preliminary analysis, the size of the urban 
area was found to have no effect on the relationship between 
the number of aduh smokers and restricted-activity days in 
children and was investigated no further. 

This study, using cross-sectional data, offers no direct 
proof that aduh smoking adversely affects children's health, 
however, the findings from this large, representative 
Atonal household survey suggest a causal relationship.' A 
number of factors which could have given rise to a spurious 
relationship were controlled and not found to eliminate the 
relationship. The data support the findings of others t^at 
cigarette smoking by adults adversely affects the health 
children in their families. 
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